The medical workplace is a complex environment. Personal, interpersonal and organizational factors have been found to be involved in job satisfaction, stress and burnout in the medical setting. 10, [13] [14] [15] [16] Most researchers in these areas have focused more on physicians, nurses, pharmacists and social workers than on medical technicians working in clinical laboratories. [11] [12] [13] [14] [15] [16] Medical error is attracting increasing attention among medical professionals as well as the general public. Although to err is human, most errors in medical laboratories can be avoided. Mistakes resulting from workers' poor attention and negative behavior caused by psychological distress or job dissatisfaction can occur throughout the work process, including during performing tests, entering data and writing reports. An incorrect report of results of an important laboratory test can lead to misdiagnosis and poor treatment decisions by physicians.
The present study was conducted to investigate mental health and its relationship with level of job satisfaction and to clarify the associated factors among employees of a medical center department of laboratory medicine. The ultimate goal was to provide recommendations for prevention or early identification and treatment of employees' psychiatric morbidity, to improve their job satisfaction and help ensure the quality and safety of their job performance.
Methods

Subjects and procedures
A cross-sectional study was performed using a questionnaire-based survey. A set of self-administered questionnaires, including one on demographic and basic personal data, a five-item Brief Symptom Rating Scale (BSRS-5), 17 and a 40-item Job Satisfaction Questionnaire (JSQ-40), 18, 19 were distributed directly to all 158 nonphysician employees in 11 divisions of the laboratory medicine department of a university hospital in Taiwan. Of the 158 employees, 145 completed the entire set of questionnaires, for a response rate of 91.80%, and were recruited as the study subjects.
Assessment of psychological distress
The BSRS-5, a five-item self-administered questionnaire in which a higher score indicates worse mental health, was derived from the Symptom Checklist-90-Revised (SCL-90R) and BSRS-50 17, [20] [21] [22] [23] [24] [25] [26] and developed to identify psychiatric morbidity. It contains questions on the following five measures of psychopathology: (1) feeling tense or keyed up (anxiety); (2) feeling blue (depression); (3) feeling easily annoyed or irritated (hostility); (4) feeling inferior to others (inferiority); and (5) trouble falling asleep (insomnia). A brief instruction section before the description of symptoms was included to guide the respondents to identify the degree to which they experienced each type of discomfort during the past week, including the current day. The subjects were asked to rate their discomfort for each item on a 5-point Likert-type scale as follows: 0, not at all; 1, a little bit; 2, moderately; 3, quite a bit; and 4, extremely. A total score was calculated for each subject. The BSRS-5, either self-reported or administered by interviewers, has been reported to have satisfactory psychometric properties as a screening tool to identify common psychiatric morbidity such as anxiety, depression and related mental disorders in medical practice, the workplace and the community. [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] It has been widely used for various occupational samples. The cutoff score for screening of psychiatric morbidity was set at ≥ 6. 17, 24 
Measurement of job satisfaction
Two measures were used to assess the level of job satisfaction. The first was a single-item global assessment measure in which the subject was asked to rate his or her degree of job satisfaction on a scale from 0 to 100. The second measure was the JSQ-40, which was derived and redesigned from the Job Descriptive Index. 18, 19 For the present study, the authors modified the Job Descriptive Index and added one more facet of the health promotion to create five dimensions. Ultimately, the questionnaire consisted of 40 items that made up the following five dimensions: (1) Job Characteristics; (2) Salary and Welfare; (3) Professional Growth; (4) Health Promotion; and (5) Interpersonal Support. Each item was rated according to the degree of satisfaction on a 5-point scale, from 0 (strongly disagree) to 4 (strongly agree). The JSQ-40 has been reported to have good reliability, indicated by Cronbach's α, and construct validity, expressed by factor analysis. 27
Statistical analysis
In addition to descriptive statistics used for demographic and basic personal data variables, the χ 2 test was used to compare the rates of BSRS-5defined psychiatric morbidity for different genders and age groups, and the two-tailed t test and one-way analysis of variance (ANOVA) were used to compare the mean BSRS-5 scores and job satisfaction global assessment scores for different groups. Cronbach's α value was used to estimate the internal consistency of the BSRS-5 and JSQ-40. Pearson's product moment correlation and multiple stepwise regression analysis were used to test the association between variables, including major demographic and basic personal variables, the BSRS-5 individual item and total scores, and the job satisfaction subscale scores and global assessment score. The level of statistical significance was set at p < 0.05.
Results
Basic information
The research questionnaires were completed by a total of 145 subjects, 107 females (73.79%) and 38 males (26.21%), with a mean age of 40.75 ± 7.26 years, and a mean duration of service (seniority) of 12.92 ± 8.27 years. Of the 145 subjects, 57.69% had completed college, 23.85% had completed senior high school or below, and 18.46% had completed postgraduate school.
Reliability of measurements
For the present study, the internal consistency of the BSRS-5 and each subscale of the JSQ-40 was good, with a Cronbach's α range of 0.75-0.92 (BSRS-5, 0.92; Job Characteristics, 0.78; Salary and Welfare, 0.75; Professional Growth, 0.89; Health Promotion, 0.77; Interpersonal Support, 0.85).
Prevalence of psychiatric morbidity
The prevalence of psychiatric morbidity, defined as a BSRS-5 score of ≥ 6, was 34.33% (35.35% of females and 31.43% of males). A score of ≥ 2 (moderate or higher degree of distress) was considered the threshold for individual BSRS-5 items, and the proportions of subjects meeting this criterion for the individual items were as follows: 28.36% for insomnia, 25.37% for depression, 24.63% for hostility, 23.13% for anxiety, and 20.15% for inferiority. No statistically significant gender differences were found in the rates of psychiatric morbidity and severity of individual BSRS-5-defined symptoms.
Job satisfaction levels based on global assessment and item ratings
For the single-item global assessment of job satisfaction, on a scale from 0 to 100, the average score for the subjects was 75.39 ± 10.55, with 17.09% indicating dissatisfaction (40-60), 22.22% indicating low satisfaction (61-70), 38.46% indicating medium satisfaction (71-80), 17.09% indicating high satisfaction (81-90), and 5.13% indicating very high satisfaction (91-100). Thus, approximately 40% of the subjects expressed low satisfaction or dissatisfaction with their jobs.
The ranking of the JSQ-40 items by the average score for each item and the correlations of individual items and dimensions of the JSQ-40 with the job satisfaction global assessment score and total BSRS-5 score are displayed in Table 1 . Regarding the dimensional scores, Interpersonal Support ranked highest for satisfaction, with a mean score of 3.29, followed by Job Characteristics (3.14), Salary and Welfare (2.90), Health Promotion (2.89), and Professional Growth (2.87). The six highest-satisfaction individual items, ranked from highest to lowest, were as follows:
(1) item 37, Getting along well with coworkers;
(2) item 36, Colleagues help each other; (3) item 18, Convenient transportation; (4) item 38, Good interdisciplinary communication; (5) item 4, Reasonable working shift; and (6) item 5, Reasonable working hours. Most of these items are related to interpersonal support and fairness in work situations. As shown in Table 1 , the job satisfaction global assessment score was significantly correlated with most items of the JSQ-40. Six items had correlation coefficients > 0.5: (1) item 34, My boss treats me fairly; (2) item 31, My boss has concern for the subordinates; (3) item 24, Feelings of achievement; (4) item 12, Joyful working experience; (5) item 32, My boss listens to the subordinates' opinions; and (6) item 26, My boss has concern for subordinates' mental health. Importantly, four of these six items were related to the boss' attitudes.
Relationship between job satisfaction and psychological distress
As Table 2 shows, in the one-way ANOVA for job satisfaction, global assessment score by BSRS-5 score level (0, 1-9 or 10-20), significant intergroup differences were found (F[1,2] = 7.67; p < 0.01). The post hoc comparison with Bonferroni correction revealed the following significant differences: BSRS-5 = 0 vs. BSRS-5 = 1-9, and BSRS-5 = 10-20 vs. BSRS-5 = 1-9. The findings indicate that the subjects with higher BSRS-5 score levels expressed lower job satisfaction.
In general, as shown in Table 3 , the total BSRS-5 score was negatively correlated with the job satisfaction global assessment score (Pearson's correlation coefficient = −0.34; p < 0.01). The scores for the five JSQ-40 dimensions were all significantly correlated with the total BSRS-5 score (Tables 1  and 3 ). Regarding the correlation between individual psychological symptoms and the five JSQ-40 dimensions, it was noted that insomnia had a negative correlation only to Job Characteristics (−0.165); anxiety had the highest negative correlation with Professional Growth (−0.247) and Health Promotion (−0.212); hostility had the highest negative correlation with Job Characteristics (−0.210); and depression had the highest negative correlations with Job Characteristics (−0.248) and Interpersonal Support (−0.248). The job Between-group statistics: df = 2; F = 7.666; p = 0.001. Post hoc comparison by the Bonferroni method shows significant differences between groups A and C (mean difference = 12.239; SD = 3.130; p = 0.01) and groups B and C (mean difference = 6.947; SD = 2.563; p = 0.028). The correlation coefficient between the job satisfaction global assessment score and total BSRS-5 score was −0.340, which was higher than those of the individual items and five dimensions of the JSQ-40 (Tables 1 and 3 ). According to Table 1 , the JSQ-40 individual items with the three highest correlation coefficients with the total BSRS-5 score were item 26, My boss has concern for subordinates' mental health (r = −0.298); item 6, Reasonable workload assigned by my boss (r = −0.294); and item 31, My boss has concern for the subordinates (r = −0.264). All of these items are related to the boss' attitude.
Other variables associated with job satisfaction and psychological distress
With respect to the correlation between demographic variables (age and seniority) and the five dimensions of JSQ-40, age was positively correlated with the dimensional scores of Salary and Welfare and Health Promotion ( Table 3 ). The duration of service (seniority) was positively correlated with the score of Salary and Welfare (Table 3) . Sex and education level were not significantly associated with the total BSRS-5 score or the job satisfaction global assessment score.
As Table 4 shows, in the stepwise multiple linear regression model for global assessment of job satisfaction using the individual items of the JSQ-40, age, education level, seniority and total BSRS-5 score as independent variables, the final model contained Division chief treats me fairly (p < 0.001), Joyful working experience in the workplace (p < 0.01), Good interdisciplinary communication (p = 0.03), and Seniority (duration of service) (p = 0.04). In another stepwise multiple linear regression model for the total BSRS-5 score using the individual items of the JSQ-40, age, education level and seniority as independent variables, the final model (Table 5 ) contained the significant variables of Reasonable workload assigned by my boss (p < 0.01), Good interdisciplinary communication (p = 0.02), and Good medical equipment in the workplace (p = 0.04).
Discussion
The BSRS-5 is designed for early identification of common psychiatric disorders associated with depression or anxiety seen in medical practice and the community. 17, 25, 26 The present study found that 34.33% of the subjects had psychiatric morbidity, with predominant features of insomnia, depression, hostility and anxiety. Among the five symptoms measured by the BSRS-5, insomnia (28.36%) was the most prevalent presentation of psychological distress. This can be explained by the fact that insomnia itself is a primary psychiatric disorder, as well as a common associated feature of anxiety, depression and hostility. Insomnia has been reported to be associated with increased feelings of hostility and fatigue and decreased feelings of joviality and attentiveness, and to correlate negatively with job satisfaction. 9 In the present study, we found that insomnia was closely related to job characteristics (Table 3 ). Psychiatric morbidity associated with anxiety, depression or hostility has negative effects not only on quality of life and psychosocial competence, but also on the productivity and quality of job performance. Fortunately, insomnia, depression, hostility and anxiety are all treatable. Indicators of job satisfaction constitute a multidimensional psychological response to one's job. The indicators have cognitive (evaluative), affective (emotional) and behavioral components. 28 Job satisfaction can be defined in several ways, including: (1) the degree of personal gratification received from one's work; and (2) the pleasure and feeling of accomplishment derived from performing a job well. 29 Job satisfaction is generally measured by asking respondents to rate individual facets of their work and then aggregating the responses into a single (global) score.
In general, measures of job satisfaction include two major types: a single-item global measure (an overall satisfaction scale), and composite measures of satisfaction with various job components. Facet measures are completely different conceptually from the overall satisfaction measure. Overall satisfaction is essentially the global attitude or feeling an individual has about his/her job as a whole, and may be related to personality. Composite job satisfaction measures can provide extensive detailed information to help employees change their current working situations to increase their overall job satisfaction. The present study adopted both types of measures. As shown in Table 4 , the results using stepwise multiple regression analysis revealed that 40% of the job satisfaction global assessment score can be explained by four variables: (1) the division manager's attitudes;
(2) joyful working experiences; (3) good interdisciplinary communication; and (4) seniority (duration of service). All of these variables might be directly or indirectly related to organizational communication.
Job satisfaction has been associated with a variety of behaviors relating to communication. De Nobile and McCormick have identified several organizational communication factors that predicted job satisfaction in a sample of teachers in a primary school. 30 They included downward supportive communication of supervisors, horizontal communication of colleagues, and vertical openness of communication with supervisors regarding working conditions. Satisfaction levels can vary markedly across different job facets, which in turn may be different from an employee's overall feeling of job satisfaction. Our study revealed that overall satisfaction was significantly correlated with all five JSQ-40 dimensions, with the highest correlation (0.552) with Interpersonal Support and the lowest correlation with Salary and Welfare (0.407). In addition, as shown in Table 4 , 40% of the variance in overall satisfaction was explained by the above-mentioned four individual items.
A recent study has suggested that the most important determinants of job satisfaction are whether an employee finds the job interesting, has good relationships with managers and colleagues, has a high income, is allowed to work independently, and has clearly defined careeradvancement opportunities. 31 All of these factors were also observed to be significantly correlated with job satisfaction global assessment in the present study (Table 1) .
The present study demonstrated that psychological distress is significantly and negatively associated with job satisfaction among employees.
Subjects who experienced higher psychological distress tended to have lower job satisfaction ratings. The severity of overall psychological distress, defined by the total BSRS-5 score, was most strongly associated with the item "Reasonable workload assigned by my boss", followed by "Good interdisciplinary communication" and "Good medical equipment in the workplace".
Faragher and colleagues conducted an analysis of 485 studies with a combined sample size of 267,995 individuals to evaluate the evidence linking self-reported measures of job satisfaction to measures of physical and mental wellbeing. 8 They concluded that job satisfaction level is an important factor in workers' health. Job satisfaction was strongly related to burnout (corrected r = 0.478), self-esteem (r = 0.429), depression (r = 0.428), and anxiety (r = 0.490). Our study showed similar results. Job satisfaction in terms of global assessment or dimensional scores was significantly negatively associated with anxiety, depression and hostility. Moreover, the strongest predictor of overall job satisfaction was the division manager's demonstration of fairness. Joyful working experience, good interdisciplinary communication, and seniority were also positively correlated with overall job satisfaction. Employees' feelings toward authority figures may play a crucial role in mental health and job satisfaction among medical laboratory staff members.
The correlation coefficient between overall satisfaction and total BSRS-5 score was −0.340, which was higher than those of the individual items and five dimensions of the JSQ-40 (Tables 1  and 3 ). The items with the highest correlations with the BSRS-5 score were item 26, My boss has concern for subordinates' mental health (r = −0.298); item 6, Reasonable workload assigned by my boss (r = − 0.294); and item 31, My boss has concern for the subordinates (r = −0.264). In the present study, the organizational communication factors mentioned above were the strongest predictors of job satisfaction and severity of psychological distress. The results suggest that policy and practice should focus on improved communication among leaders and colleagues.
Psychiatric morbidity and psychological distress can be multifactorial in etiology. As Table 5 shows, only 13% of the variance of psychological distress (BSRS-5 scores) can be explained by the following three JSQ-40 items: (1) Reasonable workload assigned by my boss; (2) Good interdisciplinary communication; and (3) Good medical equipment in the workplace. Although the percentage of variance explained in the present study was not high, as in most of the other research reports, job satisfaction was by far the highest statistical correlate with mental health in the workplace. 8 Recent research has suggested that effective stress-intervention policies require good communication between management and employees. [32] [33] [34] This study was limited by its cross-sectional design, which hampered interpretation of a causal relationship between job satisfaction and psychological distress. From the perspective of mental health, life stressors that lead to psychological distress and job dissatisfaction are usually important stressors among workers. Therefore, efforts to improve job satisfaction may also help promote mental health in the workplace. Conversely, from the perspective of job satisfaction, those with higher degrees of psychological distress may have overly negative evaluations of their work environment as a result of their psychopathology. This may result in cognitive bias in responding to the questionnaires or poor job rewards caused by functional impairment. In our study, subjects with severe psychological distress (BSRS-5 score > 9) showed significantly lower job satisfaction than those without severe psychological distress. This result partially supports the above-stated hypothesis. Additional prospective studies are needed to elucidate the detailed relationships between job satisfaction and psychological distress.
In conclusion, psychological wellbeing and job satisfaction are linked. In addition to traditional stress-management techniques, humanized leadership, improved interdisciplinary communication, and paying increased attention to junior staff members may be beneficial to workers in terms of job performance and mental health.
